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Summary (max 500 words)

Ubiquitination is one of the most studied post-translational protein modification and is
mediated by ubiquitin proteasome system (UPS) to trigger protein degradation. In general,
three enzymes are involved in UPS-induced protein degradation, including ubiquitin
activating E1 enzyme, ubiquitin conjugating E2 enzyme, and ubiquitin E3 ligase. The target
protein is labeled by ubiquitins and subsequently degraded by the 26S proteasome complex,
leading to reduction of substrate proteins. E3 ligases recognize and recruit the target protein
for ubiquitination, thus they were extensively characterized. Among E3 ligases, Cullin-RING
E3 ligase (CRL) complex is one of the largest families, including CRL1-3, 4A, 4B, 5, 7, and
9. CRL1, also known as SKP1-cullin 1-F-box protein (SCF) E3 ligase complex, contains
cullin-1 acting as the scaffold protein, RBX1 for recruiting ubiquitin-loaded E2, SKP1 working
as an adaptor protein to connect F-box protein, and F-box protein for selecting substrates
for degradation. In humans 69 F-box proteins have been characterized which are divided
into three subclasses according to their variable domains: FBXW proteins with WD40 repeat
domains, FBXL proteins with leucine-rich repeat domains, and FBXO proteins with other
domains like kelch repeats or proline-rich domains.The F-box protein 22 (FBX022), one of
F-box proteins, has been identified to be critically involved in carcinogenesis. FBX0O22
promotes proliferation in breast cancer and lung cancer, but suppresses migration and
metastasis. FBXO22 exerts oncogenetic functions via promoting the ubiquitination and
degradation of its substrates, including KDM4A, KDM4B, methylated p53, p21, KLF4, LKB1,
Snail, CD147, Bachl, PTEN, and HDM2. FBX0O22 is also regulated by several regulatory
factors such as p53, miR-155, SNHG14, and circ_0006282. We recently discovered that in
breast cancer cells, besides class 4 histone demethylases KDM4A and KDM4B, FBX022
targets also class 5 KDM5A and KDM5B, qualifying itself as a potential epigenetic regulator.
The project aims to correlate the effects of FBX022 on the putative targets with the biological
relevant phenotypes in breast cancer cells. At this porpoise, we will make use of a system
to deplete (siRNAS) or over-produce (expression plasmid) the protein in different breast
cancer cell lines. The effects on the relevant protein targets will be verified by western blot
and mass spectrometry and parameters of vitality, cell migration, invasion and sensitivity to
genotoxic damage will be analyzed. We also plan to monitor the effects on histone
modifications.
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